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1. A method of manufacturing a semiconductor device comprising the steps of:

b @ orming a conductive film over a semiconductor with an insulating film

5 therebetweyn;
forming a resist pattern on the conductive film by using a photomask having a
diffraction grating'pattern or a reticle having a diffraction grating pattern, wherein a

thickness of an edge pygtion of the resist pattern is smaller than a thickness of a middle

portion of the resist patte
10 forming a gate electrode by etching using the resist pattern, wherein a thickness of

an edge portion of the gate electrode is smaller than a thickness of a middle portion of the

gate electrode;
introducing an impurity element igto the semiconductor with the gate electrode as
a mask to form a first impurity region and a skcond impurity region in the semiconductor,

15 wherein the first impurity region is not overlappeti with the gate electrode and the second

impurity region is overlapped with the edge portion of the gate electrode.

2. A method of manufacturing a semiconductor device spmprising the steps of:

forming a conductive film over a first semiconductor and a‘second semiconductor
20 with an insulating film therebetween;
forming a rectangular shape first resist pattern on the conductive film over the first
semiconductor, and forming a second resist pattern on the conductive film ovgs the
second semiconductor by using a photomask having a diffraction grating pattern\or a
reticle having a diffraction grating pattern, wherein a thickness of an edge portion of the

25 second resist pattern is smaller than a thickness of a middle portion of the second resis

pattern;
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forming a rectangular shape first gate electrode over the first semiconductor by

dry etching using the first resist pattern, and forming a second gate electrode by dry

etching dsing the second resist pattern over the second semiconductor, wherein a
thickness ok an edge portion of the second gate electrode is smaller than a thickness of a
middle portion of the second gate electrode;
introducipg an impurity element into the first semiconductor with the first gate

electrode as a mask o form a first impurity region in the first semiéonductor, wherein the
first impurity region is\not overlapped with the first gate electrode, and introducing the
impurity element into the Sgcond semiconductor with the second gate electrode as a mask
to form a second and a third\impurity regions in the second semiconductor, wherein the
second impurity region is not oyverlapped with the second gate electrode and the third
impurity region is overlapped with the edge portion of the second gate electrode.

3. A method of manufacturing a semiconductor device comprising the steps of:

forming a conductive film over a first\semiconductor and a second semiconductor
with an insulating film therebetween;

forming a rectangular shape first resist pattern on the conductive film over the first
semiconductor, and forming a second resist pattern on the conductive film over the
second semiconductor by using a photomask having a difftaction grating pattern or a
reticle having a diffraction grating pattern, wherein a thicknesy of an edge portion of the

second resist pattern is smaller than a thickness of a middle portign of the second resist

pattern;

etching using the second resist pattern over the second semiconductor, wheréin a

thickness of an edge portion of the second gate electrode is smaller than a thickhess of a
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middle portion of the second gate electrode;

introducing an impurity element into the first semiconductor with the first gate

electxode as a mask to form a first impurity region in the first semiconductor, wherein the
first impyyity region is not overlapped with the first gate electrode, and introducing the
impurity element into the second semiconductor with the second gate electrode as a mask
to form a second impurity region in the second semiconductor, wherein the second
impurity region is not overlapped with the second gate electrode;

removing the first and the second resist patterns;

forming a thirdkist pattern covering the first gate electrode; and

introducing the impurity element into the first semiconductor with the third resist
pattern as a mask to form a third\impurity region in the first semiconductor, wherein the
third impurity region is not overlapped with the third resist pattern and the first gate
electrode, and introducing the impurity ¢lement into the second semiconductor with the
second gate electrode as a mask to form a fowrth and a fifth impurity regions in the second
semiconductor, wherein the fourth impurity region is not overlapped with the second gate
electrode and the fifth impurity region is overlappéd with the edge portion of the second

gate electrode.

4. A method of manufacturing a semiconductor device omprising the steps of:

forming a conductive film over a semiconductor with an in ulating film
therebetween;

forming a resist pattern on the conductive film by using a photomas{ having a

translucent film portion or a reticle having a translucent film portion, wherein \a thickness

\
of an edge portion of the resist pattern is smaller than a thickness of a middle po\rt\ion of

the resist pattern; \

A

A

forming a gate electrode by etching using the resist pattern, wherein a thickneg\s‘ of

\
\
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an edge portion of the gate electrode is smaller than a thickness of a middle portion of the

gats electrode;
introducing an impurity element into the semiconductor with the gate electrode as
a mask to fi a first impurity region and a second impurity region in the semiconductor,

5 wherein the firskimpurity region is not overlapped with the gate electrode and the second

impurity region is owerlapped with the edge portion of the gate electrode.

5. A method of manyfacturing a semiconductor device comprising the steps of:
forming a conductive filn over a first semiconductor and a second semiconductor
10 with an insulating film therebetwe
forming a rectangular shape firs resist pattern on the conductive film over the first
semiconductor, and forming a second resis¢ pattern on the conductive film over the
second semiconductor by using a photomask having a translucent film portion or a reticle
having a translucent film portion, wherein a thickhess of an edge portion of the second
15 resist pattern is smaller than a thickness of a middle portion of the second resist pattern;
forming a rectangular shape first gate electrode o¥er the first semiconductor by
dry etching using the first resist pattern, and forming a secon gate electrode by dry
etching using the second resist pattern over the second semiconductor wherein a thickness
of an edge portion of the second gate electrode is smaller than a thickness of a middle
20 portion of the second gate electrode;
introducing an impurity element into the first semiconductor with the first gate

electrode as a mask to form a first impurity region in the first semiconductor\ wherein the

first impurity region is not overlapped with the first gate electrode, and intro ucing the

impurity element into the second semiconductor with the second gate electrode as 3 mask

25 to form a second and a third impurity regions in the second semiconductor, wherein the

second impurity region is not overlapped with the second gate electrode and the thikd
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impurity region is overlapped with the edge portion of the second gate electrode.

6. A method of manufacturing a semiconductor device comprising the steps of:
rming a conductive film over a first semiconductor and a second semiconductor
5 with an insyating film therebetween;
forminga rectangular shape first resist pattern on the conductive film over the first
semiconductor, and forming a second resist pattern on the conductive film over the
using a photomask having a translucent film portion or a reticle

second semiconductor

having a translucent film pdgtion, wherein a thickness of an edge portion of the second

Bing

10 resist pattern is smaller than a thickness of a middle portion of the second resist pattern;
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forming a rectangular shapeXirst gate electrode over the first semiconductor by

dry etching using the first resist pattern,\and forming a second gate clectrode by dry
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etching using the second resist pattern over the second semiconductor, wherein a
thickness of an edge portion of the second gate electrode is smaller than a thickness of a
15 middle portion of the second gate electrode;
introducing an impurity element into the first S¢miconductor with the first gate
electrode as a mask to form a first impurity region in the firS{ semiconductor, wherein the
first impurity region is not overlapped with the first gate elecixode, and introducing the
impurity element into the second semiconductor with the second gate electrode as a mask
20 to form a second impurity region in the second semiconductor, Wherein the second
impurity region is not overlapped with the second gate electrode;
removing the first and the second resist patterns;
forming a third resist pattern covering the first gate electrode; and
introducing the impurity element into the first semiconductor with the third resist

25 pattern as a mask to form a third impurity region in the first semiconductor, wherein the

third impurity region is not overlapped with the third resist pattern and the first Jate
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electrode, and introducing the impurity element into the second semiconductor with the

second gate electrode as a mask to form a fourth and a fifth impurity regions in the second

semiconductor, wherein the fourth impugity region is not overlapped with the second gate

electrode and the fifth impurity region is ovetlapped with the edge portion of the second

5 gate electrode.

7. A method of manufacturing a semiconductor device comprising the steps of:

forming a conductive film over a semiconductor with an insulating film

therebetween;

o

B o

forming a resist pattern on the conductive film, wherein a thickness of an edge

=
(=

portion of the resist pattern is smaller than thickness of a middle portion of the resist

pattern;

Uhi

forming a gate electrode by a first etching using the resist pattern wherein a
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thickness of an edge portion of the gate electrode is smaller than a thickness of a middle

rass.

15 portion of the gate electrode;

LA

introducing an impurity element into the semiconductor with the gate electrode as
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a mask to form a first impurity region and a second impurity region in the semiconductor,
wherein the first impurity region is not overlapped with the gate electrode and the second

impurity region is overlapped with the edge portion of the gate electrode; and

20 making the edge portion of the second gate electrode recede by a second etching.

8. A method of manufacturing a semiconductor device comprising the steps of:

r a first semiconductor and a second semiconductor

§0 P

with an insulating film therebetween;

forming a conductive film o

25 forming a rectangular shape first resist pattern on the conductive film over the first

semiconductor, and forming a second resist pattern onthe conductive film over the
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second semiconductor, wherein a thickness of an edge portion of the resist pattern is
aller than thickness of a middle portion of the resist pattern;
forming a rectangular shape first gate electrode over the first semiconductor by a
first dry etching using the first resist pattern, and forming a second gate electrode by the
5 first dry etchingusing the second resist pattern over the second semiconduétor, wherein a
thickness of an edge\portion of the second gate electrode is smaller than a thickness of a
middle portion of the sespnd gate electrode;
introducing an impurity element into the first semiconductor with the first gate
electrode as a mask to form a firgt impurity region in the first semiconductor, wherein the

10 first impurity region is not overlapped with the first gate electrode, and introducing an

impurity element into the second semicogductor with the second gate clectrode as a mask

to form a second and a third impurity regions in the second semiconductor, wherein the

second impurity region is not overlapped with, the second gate electrode and the third
impurity region is overlapped with the edge portion\of the second gate electrode; and
15 making the edge portion of the second gate'¢lectrode recede by a second dry

etching.

9. A method of manufacturing a semiconductor device cqmprising the steps of:
forming a conductive film over a first semiconductor and a‘second semiconductor
20 with an insulating film therebetween;
forming a first resist pattern on the conductive film over the firs{ semiconductor
and a second resist pattern on the conductive film over the second semicondugtor, wherein
a thickness of an edge portion of the first resist pattern and a second thickness Of an edge
portion of the second resist pattern are smaller than thickness of a middle portiom\each of

25 the first and the second resist patterns;

forming a first gate electrode by a first dry etching using the first resist pattgrn,
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wherein the first thickness of an edge portion of the first gate electrode is smaller than a

thickness of an edge portion of the second gate electrode is smaller than a thickness of a
middle portiom\of the second gate electrode;

removing the first and the second resist patterns;

introducing\an impurity element into the first semiconduétor with the first gate
electrode as a mask to form a first impurity region and a second impurity region in the
first semiconductor, whereiq the first impurity region is not overlapped with the first gate
electrode and the second impukity region is overlapped with the edge portion of the first
gate electrode, and introducing theN\impurity element into the second semiconductor with
the second gate electrode as a mask to ¥orm a third impurity region and a fourth impurity
region in the second semiconductor, whereliq the third impurity region is not overlapped
with the second gate electrode and the second impurity region is overlapped with the edge
portion of the second gate electrode;

making the edge portions of the first and the sdcond gate electrodes recede by a
second dry etching;

forming a third resist pattern over the first gate electrods, wherein the second gate
electrode is exposed from the third resist pattern; and

making the edge portion of the second gate electrode recéde by a third dry

etching.

10. A method of manufacturing a semiconductor device comprising the $teps of:

forming a conductive film over a semiconductor with an insulating film

therebetween;

forming a rectangular shape first resist pattern on the conductive film, and
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ing a second resist pattern on the conductive film, wherein a thickness of an edge

portion Ofthe second resist pattern is smaller than thickness of a middle portion of the
second resist p
forming a rectangular shape first gate electrode by a first dry etching using the
first resist pattefn, and forming a second gate electrode by the first dry etching using the
second resist pattern, wherein a thitkness of an edge portion of the second gate electrode
is smaller than a thickness of a middle poxtion of the second gate eléctrode;
removing the first and the second resist\patterns;
introducing an impurity element into ths semiconductor with the first gate
electrode as a mask to form a first impurity region in the semiconductor, wherein the first
impurity region is not overlapped with the first gate elecyode, and introducing the
de as a mask to form

impurity element into the semiconductor with the second gate elec

a second and a third impurity regions in the semiconductor, wherein th&gecond impurity

v

P

region is not overlapped with the second gate electrode and the third impurity region is

15 overlapped with the edge portion of the second gate electrode; and
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making the edge portion of the second gate electrode recede by a second

s

etching.

11. The method of manufacturing a semiconductor device according to claim 1,

20 wherein a plurality of slit portions are used as the diffraction grating pattern.

12. The method of manufacturing a semiconductor device according to claim 2,

wherein a plurality of slit portions are used as the diffraction grating pattern.

25 13. The method of manufacturing a semiconductor device according to claim 3,

wherein a plurality of slit portions are used as the diffraction grating pattern.
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14. The method of manufacturing a semiconductor device according to claim 4,
wherein a phase of an exposure light is shifted by one wavelength by passing through the

translucent film portion, the exposure light being a single wavelength light.

15. The method of manufacturing a semiconductor device according to claim 5,
wherein a phase of an exposure light is shifted by one wavelength by passing through the

translucent film portion, the exposure light being a single wavelength light.

10 16. The method of manufacturing a semiconductor device according to claim 6,
wherein a phase of an exposure light is shifted by one wavelength by passing through the

translucent film portion, the exposure light being a single wavelength light.

17. The method of manufacturing a semiconductor device according to claim 9,

15 wherein the first and the second thicknesses are the same.

wherein the edge portion of the resist pattern has tapered configuration.

20. The method of manufacturing a‘sgmiconductor device according to claim 3,
wherein the edge portion of the resist pattern has tapered configuration.
25

21. The method of manufacturing a semiconductor tevice according to claim 4,
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\h\e?eg the edge portion of the resist pattern has tapered configuration.

od of manufacturing a semiconductor device according to claim 5,

wherein the edge portion ofthe resist pattern has tapered confi guration.

23. The method of manufactuxing a semiconductor device according to claim 6,

wherein the edge portion of the resist pattertnhas tapered configuration.

24. The method of manufacturing a semiconductor device according to claim 7,

wherein the edge portion of the resist pattern has tapered configuration.

25. The method of manufacturing a semiconductor devicé\according to claim 8,

wherein the edge portion of the resist pattern has tapered configuration.

26. The method of manufacturing a semiconductor device according ‘o claim 9,

wherein the edge portion of the resist pattern has tapered configuration.

27. The method of manufacturing a semiconductor device according to claim 1

wherein the edge portion of the resist pattern has tapered configuration.

20

28. The method of manufacturing a semiconductor device according to claim 7,
wherein a diffraction grating pattern having a plurality of slit portions, or a translucent

film portion, is used for forming the resist pattern.

29. The method of manufacturing a semiconductor device according to claim 8,

wherein a diffraction grating pattern having a plurality of slit portions, or a translucent
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film portion, is used for forming the resist pattern.

30. The method of manufacturing a semiconductor device according to claim 9,
wherein a diffraction grating pattern having a plurality of slit portions, or a translucent

film portion, is used for forming the resist pattern.

31. The method of manufacturing a semiconductor device according to claim 10,
wherein a diffraction grating pattern having a plurality of slit portions, or a translucent

film portion, is used for forming the resist pattern.

32. The method of manufacturing a semiconductor device according to claim 1,

wherein the semiconductor is a semiconductor layer formed on an insulating surface.

33. The method of manufacturing a semiconductor device according to claim 4,

wherein the semiconductor is a semiconductor layer formed on an insulating surface.

34. The method of manufacturing a semiconductor device according to claim 7,

wherein the semiconductor is a semiconductor layer formed on an insulating surface.

35. The method of manufacturing a semiconductor device according to claim 1,

wherein the semiconductor is a semiconductor substrate.

36. The method of manufacturing a semiconductor device according to claim 4,

wherein the semiconductor is a semiconductor substrate.

37. The method of manufacturing a semiconductor device according to claim 7,
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wherein the semiconductor is a semiconductor substrate.

38. The method of manufacturing a semiconductor device according to claim 2,
wherein each of the first semiconductor and the second semiconductor is a semiconductor

layer formed on an insulating surface.

39. The method of manufacturing a semiconductor device according to claim 3,
wherein each of the first semiconductor and the second semiconductor is a semiconductor

layer formed on an insulating surface.

40. The method of manufacturing a semiconductor device according to claim 5,
wherein each of the first semiconductor and the second semiconductor is a semiconductor

layer formed on an insulating surface.

41. The method of manufacturing a semiconductor device according to claim 6,
wherein each of the first semiconductor and the second semiconductor is a semiconductor

layer formed on an insulating surface.

42. The method of manufacturing a semiconductor device according to claim 8,
wherein each of the first semiconductor and the second semiconductor is a semiconductor

layer formed on an insulating surface.

43. The method of manufacturing a semiconductor device according to claim 9,

wherein each of the first semiconductor and the second semiconductor is a semiconductor

25 layer formed on an insulating surface.
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44. The method of manufacturing a semiconductor device according to claim 10,
wherein each of the first semiconductor and the second semiconductor is a semiconductor

layer formed on an insulating surface.

5 45. The method of manufacturing a semiconductor device according to claim 2,

wherein the first and the second semiconductors are formed in a semicenductor substrate.

46. The method of manufacturing a semiconductor device according to claim 3,
wherein the first and the second semiconductors are formed in a semiconductor substrate.

10
47. The method of manufacturing a semiconductor device according to claim 5,

wherein the first and the second semiconductors are formed in a semiconductor substrate.
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48. The method of manufacturing a semiconductor device according to claim 6,

15 wherein the first and the second semiconductors are formed in a semiconductor substrate.
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49. The method of manufacturing a semiconductor device according to claim 8,

wherein the first and the second semiconductors are formed in a semiconductor substrate.

20 50. The method of manufacturing a semiconductor device according to claim 9,

wherein the first and the second semiconductors are formed in a semiconductor substrate.

51. The method of manufacturing a semiconductor device according to claim 10,
wherein the first and the second semiconductors are formed in a semiconductor substrate.
25

52. The method of manufacturing a semiconductor device according to claim 1,
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wherein the etching is dry etching.

53. The method of manufacturing a semiconductor device according to claim 4,

wherein the etching is dry etching.

54. The method of manufacturing a semiconductor device according to claim 7,

wherein the etching is dry etching.

55. The method of manufacturing a semigonductor device according to claim 1,
wherein the semiconductor device is incorporated into an electronic device selected from
the group consisting of a video camera, a digital camera, a projector, a head mounted
display, a car navigation system, a car stereo, a personal computer, a portable information

terminal.

56. The method of manufacturing a semiconductor device according to claim 2,
wherein the semiconductor device is incorporated into an electronic device selected from
the group consisting of a video camera, a digital camera, a projector, a head mounted
display, a car navigation system, a car stereo, a personal computer, a portable information

terminal.

57. The method of manufacturing a semiconductor device according to claim 3,
wherein the semiconductor device is incorporated into an electronic device selected from
the group consisting of a video camera, a digital camera, a projector, a head mounted
display, a car navigation system, a car stereo, a personal computer, a portable information

terminal.
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58. The method of manufacturing a semiconductor device according to claim 4,

wherein the semiconductor device is incorporated into an electronic device selected from

the group consisting of a video camera, a digital camera, a projector, a head mounted
display, a car navigation system, a car stereo, a personal computer, a portable information

terminal.

59. The method of manufacturing a semiconductor devicé according to claim 5,
wherein the semiconductor device is incorporated into an electronic device selected from
the group consisting of a video camera, a digital camera, a projector, a head mounted
display, a car navigation system, a car stereo, a personal computer, a portable information

terminal.

60. The method of manufacturing a semiconductor device according to claim 6,
wherein the semiconductor device is incorporated into an electronic device selected from
the group consisting of a video camera, a digital camera, a projector, a head mounted
display, a car navigation system, a car stereo, a personal computer, a portable information

terminal.

61. The method of manufacturing a semiconductor device according to claim 7,
wherein the semiconductor device is incorporated into an electronic device selected from
the group consisting of a video camera, a digital camera, a projector, a head mounted
display, a car navigation system, a car stereo, a personal computer, a portable information

terminal.

62. The method of manufacturing a semiconductor device according to claim 8,

wherein the semiconductor device is incorporated into an electronic device selected from
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the group consisting of a video camera, a digital camera, a projector, a head mounted
display, a car navigation system, a car stereo, a personal computer, a portable information

terminal.

5 63. The method of manufacturing a semiconductor device according to claim 9,
wherein the semiconductor device is incorporated into an electronic device selected from
the group consisting of a video camera, a digital camera, a projector, a head mounted

display, a car navigation system, a car stereo, a personal computer, a portable information

terminal.

64. The method of manufacturing a semiconductor device according to claim 10,
wherein the semiconductor device is incorporated into an electronic device selected from
the group consisting of a video camera, a digital camera, a projector, a head mounted

display, a car navigation system, a car stereo, a personal computer, a portable information

i
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15 terminal.
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